Structural analysis of the HiPIP from the acidophilic bacteria: Acidithiobacillus ferrooxidans.
Hip is a high-potential iron-sulfur protein (HiPIP) isolated from the acidophilic bacterium, Acidithiobacillus ferrooxidans. In the present work, a structural model of Hip suggests that the role of proline residues is essential to stabilize the protein folding at very low pH. The presence of an unusual disulfide bridge in Hip is demonstrated using mass spectrometry and nuclear magnetic resonance. This disulfide bridge is necessary to anchor the N-terminal extremity of the protein, but is not involved in the acid stability of Hip. The structural parameters correlated with the pH dependence of Hip redox potential are also analysed on the basis of this model. Given that the same structural features can enhance acidic stability and lead to elevated redox potentials, modulation of the redox potentials of electron carriers may be necessary to achieve electron transfer at very low pH.